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Abstract— Superior cement is characterized as concrete that 

meets uncommon mixes of consistency that can't generally 

be accomplished Sutilizing customary constituents and 

ordinary blending, setting time, and curing practices. 

Following the time when the term elite cement was brought, 

it had generally utilized as a part of extensive scale concrete 

development that requests high quality, high flowability, and 

high strength. High-quality cement is dependably superior 

cement; however elite cement is not generally a high-quality 

cement. Strong cement Specifying a high-quality cement 

does not guarantee that a tough solid will be accomplished. 

It is extremely hard to get an item which at the same time 

satisfy the greater part of the properties. So the distinctive 

pozzolanic materials like Ground Granulated Blast Furnance 

Slag (GGBS), silica fume, Rice husk ash, Fly ash, High 

Reactive Metakaolin, are a portion of the pozzolanic 

materials which can be utilized as a part of concrete as 

fractional substitution of bond, which are extremely vital 

fixings to deliver superior cement. So we have performed 

XRD tests of these aforementioned materials to know the 

variety of various constituent inside it. Additionally it is 

imperative to keep up the water cement ratio inside the 

insignificant extent, for that we need to utilize the water 

reducing admixture i.e superplasticizer, which assumes a 

vital part for the generation of elite cement. So we thus the 

task have tried on various materials like rice husk ash, 

Ground granulated blast furnance slag, silica ash to get the 

wanted needs. Additionally X-beam diffraction test was led 

on various pozzolanic material used to investigate their 

substance fixings. We utilized manufactured fiber (i.e 

Recron fibe) in various rate i.e 0.0%, 0.1%, 0.2%, 0.3% to 

that of aggregate weight of cement and throwing was 

finished. In our study, two types of concrete are used one is 

conventional type and other Portland bond with 

admixture.The cubes are casted and tested for compression 

test and flexural test. 
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I. INTRODUCTION 

Cement is the most broadly utilized man-made development 

material as a part of the world. It is gotten by blending 

cementitious materials, water, total and at times admixtures 

are replaced with cement. fresh cement is crisply blended 

material which can be formed into any shape solidifies into 

a stone like mass known as concrete. The solidifying is a 

direct result of substance response amongst water and bond, 

which proceeds for long stretch prompting more grounded 

with age. The utility and class and also the toughness of 

solid structures, worked amid the primary portion of the 

most recent century with normal portland bond (OPC) and 

plain round bars of gentle steel, the simple accessibility of 

the constituent materials (whatever might be their qualities) 

of cement and the information that for all intents and 

purposes any blend of the constituents prompts a mass of 

cement have reared hatred. 

A. High Performance Concrete 

In recent years, the terminology "High-Performance 

Concrete" has been introduced into the construction industry 

characteristics that may be considered critical for an 

application are: 

 Ease of situation  

 Compaction without isolation  

 Early age quality  

 Long-term mechanical properties  

 Permeability  

 Density  

 Heat of hydration  

 Toughness  

 Volume dependability  

 Long life in extreme situations 

B. High Strength Concrete 

High-quality solid segments can hold more weight and in 

this manner be made slimmer than customary quality solid 

segments, which takes into account more useable space, 

particularly in the lower floors of structures. There are 

extraordinary strategy for making high quality cement such 

that,  

 Seeding  

 Revibration  

 High speed slurry blending  

 Use of admixtures  

 Inhibition of breaks  

 Sulphur impregnation  

 Use of cementitious total 

C. Materials 

1) Admixtures 

Generally there are two types of admixtures which are used 

in this study 

a) Mineral admixtures 

b) Chemical admixtures 

a) Mineral Admixtures 

There are the admixtures which available in nature as 

wastage and contains pozzolanic properties. These are 

plenty available in nature and used to increase strength in 

concrete. These admixtures are very fine as a result  increase 

in workability of concrete. Different types of mineral 

admixtures used are 

a) Ground Granulated Blast Furnace Slag 

b) Rice Husk Ash 

c) Silica Fume 

b) Chemical Admixtures 

These are the type of admixtures which are made in 

laboratories. The chemical admixture used is super 

plasticizer  
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2) Super Plasticizer 

These are also called as water reducers. Generally 20 to 25 

% of water is reduced. The main advantage of using this 

admixture is to get high performance concrete 

3) Cement 

Ordinary Portland cement and Portland slag cement were 

used in the study of this project 

4) Aggregate 

As aggregate occupy 60 to 80% space in concrete. There are 

two types of aggregates used 

a) Fine aggregate:- Sand which passes from IS sieve 

4.75 mm and confining zone 3 is used 

b) Coarse aggregate:- Gravel rocks which are 

retained on 4.75 mm IS sieve and passes from 20 

mm IS sieve are used which are brought from 

quarry 

II. EXPERIMENTAL PROGRAM 

A. Cement 

a) Ordinary Portland Cement 

Specific gravity 3.15 

Initial setting time (min) 135 

Final setting time (min) 225 

Table 1: Ordinary Portland Cement 

b) Portland slag cement 

Specific gravity 3.21 

Initial setting time (min) 85 

Final setting time (min) 195 

Table 2: Portland Slag Cement 

B. Fine Aggregate 

Properties Results Obtained 

Specific Gravity 2.55 

Water absorption 0.6% 

Fineness Modulus 2.87 

Table 3: Fine Aggregate 

C. Coarse Aggregate 

Properties Results Obtained 

Specific Gravity 2.85 

Water absorption 0.4% 

Fineness Modulus 3.97 

Table 4: Coarse Aggregate 

D. Ground Granulated Blast Furnace Slag (GGBS) 

As pozzolanic activity greatly depends on fineness, so 

GGBS passing through 0.75 mm and has fineness of 250-

500 m2/kg was used. Specific gravity is obtained as 2.45 

E. Rice Husk Ash 

Specific gravity is obtained as 2.1 

F. Silica Fume 

Specific gravity is obtained as 2.26 

G. Effect of Ggbs and Rha on Properties of Cement 

The test were conducted by partial replacement of GGBS 

and RHA with cement in ratios off 0%, 10%, 20%, 30% & 

40% 

1) Effect of GGBS in Normal Consistency of Cement: 

% of cement replaced 

by GGBS (%) 
Consistency (%) 

0 28.0 

10 30.0 

20 31.0 

30 33.2 

40 35.3 

Table 5: 

 
Fig. 1: Variation of normal consistency with replacement of 

GGBS 

2) Effect of GGBS on Compressive Strength of Cement 

% of GGBS with 

cement 

replacement 

3 days strength 

(MPa) 

7 days strength 

(MPa) 

0 11.2 25.31 

10 10.76 16.34 

20 7.45 11.58 

30 6.4 9.86 

40 5.14 8.64 

Table 6: Effect of GGBS on Compressive Strength of 

Cement 

 
Fig. 2: 

3) Effect of RHA on Normal Consistency of cement 

% of cement replaced by RHA Consistency (%) 

0 30.0 

10 44.0 

20 46.0 

30 48.0 

Table 7: Effect of RHA on Normal Consistency of Cement 
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Fig. 3: Variation of normal consistency with replacement of 

GGBS 

% of cement 

replaced by 

RHA 

3 days strength 

(MPa) 

7 days strength 

(MPa) 

0 12.176 22.31 

20% 3.23 5.74 

Table 8: Effect of RHA on Compressive strength of cement 

 
Fig. 4: 

H. Flexural Strength 

 
Fig. 5: Determination of compressive strength of cube 

 
Fig. 6: Determination of splitting tensile strength of cylinder 

III. TEST RESULT 

A. Effect of Recron Fiber on Compressive Strength Using 

Slag Cement 

Fiber content (%) 
7 days compressive 

strength (N/mm2) 

28 days compressive 

strength (N/mm2) 

0.0 30.1 38.7 

0.1 25 28.7 

0.2 27.23 33.45 

0.3 18.1 26.5 

Table 9: Effect of Recron fiber on Compressive strength 

using slag cement 

 
Fig. 7:  

B. Effect of recron fiber on Splitting Tensile Strength using 

slag cement: 

Fiber content (%) 
7 days splitting tensile 

strength (N/mm2) 

28 days splitting tensile 

strength (N/mm2) 

0.0 3.4 3.8 

0.1 2.14 2.56 

0.2 2.68 3.12 

0.3 1.67 2.29 

Table 10: Effect of recron fiber on Splitting Tensile Strength 

using slag cement 
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Fig. 8:  

IV. CONCLUSION 

 Use of GGBS as cement replacement increases 

consistency. Although fineness greatly influenced on 

proper pozzolanic reaction still GGBS passing 75 

micron sieve not giving good strength of mortar. Using 

GGBS more than 10% in Portland slag cement the 

strength reducing rapidly. 

 With replacement of cement with RHA the consistency 

increases. Use of RHA which burned properly in 

controlled temperature improves the strength of mortar 

but use of RHA not giving satisfactory strength result. 

REFERENCES 

[1] IS 9399: 1959, “Specification for Apparatus for 

Flexural Testing of Concrete”, Bureau of Indian 

Standard, New Delhi 

[2] Gemma Rodriguez de Sensale, “Strength development 

of concrete with rice-husk ash”, Cement & Concrete 

Composite, Vol. 28, 2006,158-160 

[3] Pierre-Claude Aitcin, “Developement in the application 

of high performance concrete”, Construction and 

Building Material, Vol. 9. No. 1, 1995, 13-17 

 

 

 

 

 


